CD48 controls T-cell and antigen-presenting cell functions in experimental colitis.
The cell-surface receptor CD48 is a lipid-anchored protein expressed on all antigen-presenting cells and T cells. CD2 and 2B4 are known ligands for CD48, which themselves are expressed on the surface of hematopoietic cells. Here we examine the effect of CD48 in the development of chronic experimental colitis and how CD48 affects adaptive and innate immune functions. The role of CD48 in experimental colitis was first assessed by transferring CD4(+)CD45RB(hi) cells isolated from either wild-type or CD48(-/-) mice into either Rag-2(-/-) or CD48(-/-) x Rag-2(-/-) mice. Development of chronic colitis in these adoptively transferred mice was assessed by disease activity index, histology, and production of interferon-gamma in mesenteric lymph nodes. Relevant functions of CD48(-/-)CD4(+) T cells and CD48(-/-) macrophages were examined using in vitro assays. In a second set of experiments, the efficacy of anti-CD48 in prevention or treatment of chronic colitis was determined. CD48(-/-)CD4(+) cells induced colitis when transferred into Rag-2(-/-) mice, but not when introduced into CD48(-/-) x Rag-2(-/-) recipients. However, both recipient mouse strains developed colitis upon adoptive transfer of wild-type CD4(+) cells. Consistent with a CD4(+) T-cell defect was the observation that in vitro proliferation of CD48(-/-)CD4(+) T cells was impaired upon stimulation with CD48(-/-) macrophages. In vitro evidence for a modest macrophage functional defect was apparent because CD48(-/-) macrophages produced less tumor necrosis factor alpha and interleukin 12 than wild-type cells upon stimulation with lipopolysaccharide. Peritoneal macrophages also showed a defect in clearance of gram-negative bacteria in vitro. Treatment of the CD4(+)CD45RB(hi)-->Rag-2(-/-) mice or the wild-type BM-->tg26 mice with anti-CD48 (HM48-1) ameliorated development of colitis, even after its induction. Both CD48-dependent activation of macrophages and CD48-controlled activation of T cells contribute to maintaining the inflammatory response. Consequently, T cell-induced experimental colitis is ameliorated only when CD48 is absent from both T cells and antigen-presenting cells. Because anti-CD48 interferes with these processes, anti-human CD48 antibody treatment may represent a novel therapy for inflammatory bowel disease patients.